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(54) Information record medium and apparatus for reproducing the same 



(57) An information recording apparatus (SS1) Is 
provided with: a signal process device (72) for dividing 
record information (R) to be recorded into a plurality of 
partial record infonnations Including at least video infor- 
mation, for applying a predetermined signal process to 
each of the partial record Informations to thereby output 
processed partial record infomnation (Sr, 42, 43, 44), 
and for generating and outputtlng. on the basis of control 
information (Si) which is inputted from the external to 
control a reproduction of the record information, addi- 
tional information (Sac. 64: PGCI) including still time in- 
formation (66 E) indk:ative of a time for perf omriing a still 
picture reproduction of a final picture of each of the par- 
tial record Infonmations which js a picture included in 
each of the partial record infomnations at a final portion 
thereof after reproducing each of the partial record in- 
formations, at a time of reproducing the record informa- 
tion, the still time information being set for each of the 
partial record infonmations; a multiplex device (75, 76) 
for multiplexing the processed partial record infonmatlon 
and the additional information to thereby generate mul- 
tiplexed processed record information (Sap); and a 
record device (77. 76) for recording the multiplexed 



processed record information onto an infomnation 
record medium (1 : DVD). 
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Description 

[0001] The present Invention relates to an infonmatlon record medium such as an optical disk of a high recording 
density type, which is capable of recording Infomnation such as video information, audio information and the like at a 
5 high density, and which is represented by a DVD (DIgttai Video or Versatile Disk). The present Invention also relates 
to a recording apparatus for recording the Information onto the infomnation record medium, and a reproducing apparatus 
for reproducing the information from the infonmatlon record medium. 

[0002] Conventionally, a so-called LD (Laser Disk) and a so-called CD (Compact Disk) are generalized as optical 
disks, on which infomnation such as video infomnation, audio infomnation and the like is recorded. 

10 [0003] On the LD or the tike, the video Infomnation and the audio Infonnatton are recorded together with time infor- 
mation Indicating a time at which each information is to be reproduced with respect to a reproduction start position, 
whtoh each LD or the like has, as a standard position. Thus, other than a general nomnal reproduction to reproduce 
the recorded information in the order of recording, various special reproductions are possible, such as a reproduction 
to extract and listen to an only desirable music out of a plurality of recorded musics, a reproduction to listen to the 

15 recorded musics in a random order and so on, in case of the CD, for example. 

[0004] However, the above mentioned LD and the like have such a problem that it Is not possible to perform a 
variegated reproduction. For example, when It is desired to stop a presently displayed picture to thereby display It as 
a still picture, it can be attained only by carrying out a temporary stop operation according to the intention of the audience 
to thereby reproduce it as the still picture. On the contrary, the picture cannot be stopped according to the Intention of 

so an author who produces the Information to be recorded (hereafter, simply referred to as an author). 

[0005] On the other hand, various proposals and developments are being made as for the DVD, as an optk^at disk 
in which the hiemory capacity is improved by about ten times without changing the size of the optteal disk Itself as 
compared with the aforementioned conventional CD. However, in the above mentioned case, a recording apparatus 
and a reproducing apparatus for the record Information are not proposed and developed, whrch can perform a still 

25 picture reproduction according to the author's intention for the record information to thereby carry out the variegated 
reproduction. Moreover, the actuality is such that a person having an ordinary skill in this art does not even recognize 
a subject itself to realize an recording apparatus and an reproducing apparatus for the record infomnation, which can 
pert omn the still picture reproduction according to the author's intention for the record information to thereby carry out 
the variegated reproduction. 

30 [0006] It is therefore an object of the present invention to provide: an infomnation recording apparatus for recording 
the infomnation In such a manner as to allow the stilt picture reproduction according to the author's intention for the 
record Information to thereby carry out the variegated reproduction; information record medium on which the information 
Is recorded in that manner by the infomnation recording apparatus; and an information reproducing apparatus for re- 
producing the recorded information; 

35 [0007] The above object of the present invention can be achieved by an Infomnation recording apparatus comprising: 

a signal process means for applying a predetemnlned signal process to record infomnation to be recorded, thereby 
obtaining a plurality of processed partial record infonnatlon pieces, each including video infomnation; 
an additional information generating means for generating additional infomnation Including still time Information 
^0 indicating a time period during which still picture reproduction of a final picture of each of the processed partial 

record Infomnation pieces is to be perfomned by a reproducing apparatus; 

a multiplex means for multiplexing the processed partial record infonmatlon pieces and the additional Information 
to thereby generate muitlptexed processed record Information; and 

a record means for recording the multiplexed processed record infonnnatlon onto an information record medium. 

43 

[0008] According to the infomnation recording apparatus of the present invention, the record infonmatlon to be re- 
corded Is divided into a plurality of partial record infonmations Including at least video infomnation, by the signal process 
device. Then, a predetermined signal process is applied to each of the partial record Inf omnatlons. so that the processed 
partial record infonmatlon Is outputted, by the signal process device. On the basis of the control infomnation, the addi- 

so tional infonmatlon including the still time Information indicative of a time for periomning a still picture reproductton of a 
final picture of each of the partial record informations after reproducing each of the partial record informations, at a 
time of reproducing the record information, Is generated and outputted by the signal process device. Then, the proc- 
essed partial record Information and the additional infomnation are multiplexed by the multiplex device, so that the 
multiplexed processed record information is generated. Finally, the multiplexed processed record information is re- 

55 corded onto the infomnation record medium, by the record device. 

[0009] Accordingly, since the additional information including the stilt time information Is recorded together with the 
processed partial record Information, by periomning the still picture reproduction of the final picture of the partial record 
infomnation on the basis of the still time Information at a time of reproducing the record information, It is possible to 
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reproduce the fmal picture of the partial record information as either the dynamic picture or the stili picture, and. also 
possible to perfonm the still picture reproduction in which the time period or duration of the still picture reproduction is 
changed for each of the partial record informations according to the author's Intention. 

[0010] As a result, it is possible to perform the variegated reproduction for the record information while reducing the 

s amount of the recorded information, at a time of reproducing the record infomnation. 

[0011] In one aspect of the information recording apparatus of the present invention, the still time Information includes: 
time specifying still time information to perfonm the still picture reproduction of the final picture for a predetermined time 
period set in advance; and infinite stilt time infomnation to continue the still picture reproduction of the final picture until 
a still picture reproduction cancel signal to stop the still picture reproduction is Inputted from the external during the 

10 stltl picture reproduction. 

[001 2] According to this aspect, since the still time infomnation Includes both of the time specifying still time information 
and the infinite still time Information, by controlling the reproduction on the basis of one of these still tinne informations, 
it Is possible to perform the still picture reproduction in which the time is specified according to the author's intention, 
and also possible to continue the still picture reproduction until the stop of the still picture reproduction is specified by 

IS the audience. 

[0013] In another aspect of the infomnation recording apparatus of the present Invention, the additional Infomnation 
further includes still specifying infomnatlons to perfonm, after reproducing divided partial record informations, such as 
GOPs (Group Of Pictures) etc., into which the processed partial record infomnation is further divided, the still picture 
reproduction of the final picture contained in each of the divided partial record informations. 
20 [0014] According to this aspect, since the additional information further Includes the still specifying information, it is 
possible to perform the stIli picture reproduction for each of the divided partial record informations at a time of repro- 
ducing the record infonmatlon according to the author's intention. 

[0015] In another aspect of the information recording apparatus of the present invention, the additional information 
includes a plurality of still time informations, which correspond to same one of the partial record informations and which 
25 respectively indicate times to perform the stilt picture reproduction different from each other. And that, the multiplex 
device multiplexes the processed partial record information and the additional Infomnation so as to record the additional 
Infomnation at a record position on the infonmatlon record medium, which is different from a portion where the record 
Infomnation is recorded and which is reproduced prior to the reproduction of the record infomnation. 
[001 6] According to this aspect, the additional Infomnation includes a plurality of stili time informations corresponding 
30 to the same of the partial record informations, and the multiplex device multiplexes the processed record Information 
and the additional infomnation so as to record the additional Infomnation at a record position on the infonmation record 
medium, which is different from the portion where the record information is recorded and which is reproduced prior to 
the reproduction of the record medium. As a result. It is possible to reproduce one partial record Information by various 
reproducing conditions in the number corresponding the number of stiil time infomnatlons. It is also possible to collec- 
ts tively select and obtain the still time infomnation or the still specifying Information contained in the additional information 
before reproducing the record information. 

[0017] As a result, it is possible to effectively perform the still picture reproduction by obtaining In advance the still 
time Infomnation or the still specifying Information, and also possible to protect an error operation of the still picture 
reproduction due to the mixed reproduction of the record information and the stiil time information or the stiil specifying 
40 information, and further possible to reproduce one partial record infonmation by various reproducing conditions. 

[0016] The above object of the present Invention can be also achieved by an Information record medium to be re- 
produced by a reproducing apparatus, wherein said medium comprises: 

a plurality of processed partial record Infomnation pieces, each including video information; and 

additional information including still time Infonmation indicating a time period during which still picture reproduction 

of the final picture of each of the processed partial record Information pieces Is to be periomned by the reproducing 

apparatus. 

[0019] According to the Information record medium of the present invention, since It has such a data structure that 
so the processed partial record infonmatlon and the additional Infonmation including the still tinne Infomnation are multi- 
plexed, it is possible to reproduce the final picture of the partial record information as either dynamic picture or the still 
picture, and also possible to perform the still picture reproduction in which the time period or duration of the still picture 
reproduction is changed for each of the partial record Informations according to the author's intention. 
[0020] As a result, it is possible to perform the variegated reproduction for the record information while reducing the 
ss amount of the recorded Information, at a lime of reproducing the record information. 

[0021] In one aspect of the InfonmaHon record medium of the present invention, the still time Infonmation includes: 
time specifying still time information to perform the still picture reproduction of the final picture for a predetermined time 
period set in advance; and Infinite stiil time information to continue the still picture reproduction of the final picture until 
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a still picture reproduction cancel signal to stop the still picture reproduction is Inputted from the external during the 
still picture reproduction. 

[0022] According to this aspect, since the still time infomnation includes the time specifying still time information and 
4he-infinite.still4lme-infonTtation,-ltJs.possibleao.performJhe.still.plcture„reproduction.in-W.hlc^ is specified 

according to the author's intention, and also possible to continue the stiii picture reproduction until the stop of the still 
picture reproduction Is specified by the audience. 

[00231 Irt another aspect of the infomiation record medium of the present Invention, the additional information further 
includes still specifying infonmation to perfonn, after reproducing divided partial record informations into which the 
processed partial record information is further divided, the still picture reproduction of the final picture contained in 
each of the divided partial record Infomriations. 

[0024] According to this aspect, since the additional Information further Includes the still specifying Information, it is 
possible to perform the still picture reproduction for each of the divided partial record infonmations at a time of repro- 
ducing the record infonnation according to the author's intention. 

[0025] In another aspect of the Infomiation record medium of the present invention, the additional Information includes 
a plurality of still time informations, which correspond to same one of the partial record informations and which respec- 
tively indicate times to perform the still picture reproduction different from each other. And that, the additional information 
is recorded at a record position on the Infonmation record medium, which is different from a portion where the record 
information Is recorded and which is reproduced prior to the reproduction of the record Information. 
[0026] According to this aspect, It is possible to reproduce one partial record information by various reproducing 
conditions in the number corresponding the number of still time Infomriatjons. It is also possible to collectively select 
and obtain the still time Infomiation or the still specifying information contained In the additional infonmation before 
reproducing the record information. 

[0027] As a result, It Is possible to effectively perform the still picture reproduction by obtaining in advance the still 
time information or the still specifying infomiation, and also possible to protect an error operation of the still picture 
reproduction due to the mixed reproduction of the record information and the still time Information or the still specifying 
information, and further possible to reproduce one partial record Infomiation by various reproducing conditions. 
[0028] The above object of the present invention can be also achieved by an information reproducing apparatus for 
reproducing infonmation recorded on an information record medium comprising a plurality of processed partial record 
information pieces, each including video information, and additional Information including still time information indicating 
a time period during which still picture reproduction of a final picture of each of the processed partial record information 
pieces Is to be perfonmed by the reproducing apparatus, apparatus comprising: 

a detection and demodulation means for detecting, and demodulating information recorded on the recording me- 
dium, thereby obtaining a demodulation signal; 

an extracting means for extracting the additional Infonmation from the demodulation signal; and 

control means for controlling the still picture reproduction of the picture in each of the processed partial record 

information pieces on the basis of the still time Information included in the extracted additional information. 

[0029] According to the information reproducing apparatus of the«present Invention, the processed partial record 
information and the additional information are detected and demodulated from the information record medium, so that 
the demodulation signal Is outputted, by the detection and demodulation device. Then, the additional information Is 
extracted from the demodulation signal, by the extract device. Then, the still picture reproduction of the final picture of 
each of the partial record Informations is controlled by the control device on the basis of the still time Information 
included In the extracted additional Infonmation. 

[0030] Therefore, it Is possible to reproduce the final picture of the partial record Information as either the dynamic 
picture or the still picture, and also possible to perform the still picture reproduction In which the time period or duration 
of the stiii picture reproduction is changed for each of the partial record informations according to the author's intention. 
[0031] As a result, it is possible to perform the variegated reproduction for the record infomiation while reducing the 
amount of the recorded infonmation, at a time of reproducing the record Infonmation. 

[0032] In one aspect of the Information reproducing apparatus of the present Invention, the additional information 
further includes still specifying Infonmation to perform, after reproducing divided partial record Informations such as the 
GOPs etc., Into which the processed partial record information Is further divided, the still picture reproduction of the 
final picture contained in each of the divided partial record infonmations. And that, the control device controls the still 
picture reproduction of the final picture included In each of the divided partial record infonmations on the basis of the 
still specifying Infonmation. 

[0033] According to this aspect. It Is possible to perfonm the still picture reproduction for each of the divided partial 

record Informations at a time of reproducing the record information according to the author's intention. 

[0034] In another aspect of the information reproducing apparatus of the present invention, the additional information 
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includes a plurality of still time tnformatione, which correspond to same one of the partial record Informations and which 
respectively Indicate times to perform the still picture reproduction different from each other. And that, the control device 
controls the detection and demodulation device and the extract device to reproduce the additional information prior to 

he-repFoductlon-of4he-record.information.other:-than-the-additlonal-informatIon 

[0035] According to this aspect, it is possible to reproduce one partial record Infomr^atlon by various reproducing 
conditions in the number corresponding the number of still time infomiations. it is also possible to collectively select 
and obtain the still time Infomnatlon or the still specifying Infonmatlon contained In the additional Infomiatlon before 
reproducing the record information. 

[0036] As a result, it Is possible to effectively perfonm the still picture reproduction by obtaining In advance the still 
time infomnatlon or the still specifying information, and also possible to protect an error operation of the still picture 
reproduction due to the mixed reproduction of the record information and the still time infonmation or the still specifying 
information, and further possible to reproduce one partial record Infomnatlon by various reproducing conditions. 
[0037] In another aspect of the infomnatlon reproducing apparatus of the present invention, the still time information 
includes: time specifying still time Infomnatlon to perform the still picture reproduction of the final picture for a prede- 
temnlned time period set In advance; and infinite still time information to continue the still picture reproduction of the 
final picture until a still picture reproduction cancel signal to stop the stilt picture reproduction is Inputted from the 
external during the still picture reproduction. And that, the control device controls the still picture reproduction of the 
final picture, on the basis of the time specifying still time Information and the Infinite still time Infomnatlon. 
[0038] As a result, it is possible to perf omi the still picture reproduction which time is specified by the author's intention, 
and also possible to continue the still picture reproduction until the stop Instruction of the still picture reproduction Is 
given by the audience. 

[0039] In this aspect, It is preferable that: the information reproducing apparatus is further provided with an input 
device for inputting the still picture reproduction cancel signal therethrough; and the control device controls the still 
picture reproduction cancel signal to be Ineffective when the still picture reproduction cancel signal Is inputted through 
the Input device In case that the still picture reproduction of the final picture Is perfomned on the basis of the time 
specifying still time information, and to be effective when the still picture reproduction cancel signal Is inputted through 
the input device in case that the still picture reproduction of the final picture is performed on the basis of the. infinite 
still time Infomnatlon. 

[0040] According to this aspect, the still picture reproduction cancel signal is Inputted through the input device. Then, 
the control device controls the still picture reproduction cancel signal to be ineffective when the still picture reproduction 
cancel signal Is Inputted In case that the still picture reproduction of the final picture is perfonmed on the basis of the 
time specifying still time infomnatlon, and to be effective when the still picture reproduction cancel signal is Inputted In 
case that the still picture reproduction of the final picture Is perfomned on the basis of the Infinite still time infomnatlon. 
[0041 ] Therefore, it is possible to prevent the time period or duration of the still picture reproduction , which Is specified 
by the time specifying still time Information, from being cut or shortened carelessly, and also possible to stop the still 
picture reproduction by the audience's Intention In case that the still picture reproduction of the final picture is performed 
on the basis of the infinite still time information since the still picture reproduction cancel signal is made effective. 
. [0042] As a result. It is possible to perform the reproduction refiectlng the author's Intention, as well as the reproduc- 
tion reflecting the audience's Intention. 

[0043] In this case, it is preferable that: the infomnatlon reproducing apparatus Is further provided with a display 
device; and the control device controls the display device to display such a message that the still picture reproduction 
cancel signal is Ineffective when the still picture reproduction cancel signal is inputted through the input device in case 
that the still picture reproduction of the final picture Is performed on the basis of the time specifying still time Infomnatlon. 
[0044] As a result, since the message Is displayed under the control of the control device, it is possible for the 
audience to recognize that the still picture reproduction cancel signal is Ineffective in this case. Thus, it is possible to 
perform the reproduction of the record Information which operation condition can be easily understood by the audience. 
[0045] In this case, it is also preferable that: the information reproducing apparatus is further provided with a display 
device; and the control device controls the display device to display such a message that the still picture reproduction 
cancel signal is effective when the still picture reproduction cancel signal Is inputted through the Input device in case 
that the still picture reproduction of the final picture is perfomned on the basis of the Infinite still time Information. 
[0046] As a result, since the message is displayed under the control of the control device. It is possible for the 
audience to recognize that the still picture reproduction cancel signal is effective In this case. Thus. It is possible to 
perf omn the reproduction of the record Information which operation condition can be easily understood by the audience. 
[0047] The nature, utility, and further features of this invention will be more clearly apparent from the following detailed 
description with respect to preferred embodiments of the invention when read In conjunction with the accompanying 
drawings briefly described below. 

FIG. 1 1s a diagram showing a physical structure of record Information of a DVD as one embodiment of the present 
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Invention; 

FIG. 2 Is a diagram showing frame pictures constructing a GOP; 

FIG. 3 is a diagram showing a logical structure of the record Infomnation of the DVD in FIG. 1 ; 
FIG. 4 Is a diagram showing a detailed structure of PGCI in the embodiment; 
5 FIG. 5 Is a diagram showing a data structure of still picture reproduction infomnation in the embodiment; 

FIG. 6 is a diagram showing a structure of an Interleaved unit of the DVD in FIG. 1 ; 

FIG. 7 Is a block diagram of an information recording apparatus as one embodiment of the present Invention; 
FIG. 8 is a block diagram of an information reproducing apparatus as another embodiment of the present Invention; 
FIG. 9 Is a flow chart of a still picture reproducing operation of the Infomnation reproducing apparatus of the em- 
10 bodiment; 

FIG. 1 0A is a table showing operations perfonmed when a still key or pause key is operated In the information 
reproducing apparatus of the embodiment; 

FIG. 1 0B Is a flow chart showing an operation perfonned when the still key or pause key Is operated In the infor- 
mation reproducing apparatus of the embodiment; and 
15 FIG. 11 is a flow chart showing an operation of an information reproducing apparatus, which Is not equipped with 

both of a still key and a pause key, in the embodiment. 

[0048] Referring to the accompanying drawings, embodiments of the present Invention will be now explained. The 
following explanations will be done for the embodiments, in which the present invention is applied to the aforementioned 
>o DVD, 

[0049] In the following embodiments, constitutional elements listed on a right hand side In a following list respectively 
construct examples of constitutional elements of the present invention listed on a left hand side In the following list. 



divided partial record information 


GOP 


partial record Infonmatlon 


substantial portion such as video data etc. to construct 




a cell, before a predetennnlned process 


processed partial record information 


substantial portion such as video data etc. In the cell 




other than a navl-pack 


still time infomnation, and time specifying or infinite still 


still time period specifying Infomnation 


time information 




still specifying infonmatlon 


reproduction control Information 


still picture reproduction cancel signal 


cancel signal 



35 (I) Embodiment of Infomnation Record Medium 

[0050] First of all, a physical structure and a logical structure as well as an operation of a DVD, as one embodiment 
of the Information record medium to whteh the present Invention Is applied, will be explained with reference to FIGS. 
1 to 6. 

40 [0051] At first, a record format of video infonmatlon and audio information on the DVD (i.e. a physical record fomiat) 
is explained by use of FIG. 1 . 

[0052] As shown In FIG. 1 , a DVD 1 as the present embodiment Is provided with a lead In area LI at its most Inner 
circumferential portion and a lead out area LO at its most outer circumferential portion, between which vkJeo information 
and audio Information are recorded such that they are divided into a plurality pf VTSs 3, each of which has a unique 

45 ID (Identification) number (1. e. VTS#1 to VTS#n), Here, the VTS (Video Title Set) 3 is a set (bundle) of titles (each of 
which is one production or one work which an author or producer Intends to offer to the audience), which are related 
to each other (e.g., which attribute, such as the number, the specification, the corresponding languages etc. of the 
audio Information and sub picture information Included therein, Is the same to each other). More concretely, a plurality 
of movies which are related to the same movie to each other but which languages of serifs (lines) are different from 

50 each other may be recorded as different titles respectively, or even In case of the same movies, the theater version 
and the special version may be recorded as different titles respectively. Ahead of the area where the VTSs 3 are 
recorded, a video manager 2 is recorded as shown In FIG. 1 . As the Infomnation recorded in the video manager 2, for 
example, infomnation related to the whole video and audio infomnation recorded on the DVD 1, such as a menu for 
showing a name of each title, infonnatlon for preventing an illegal copy, an access table for accessing each title and 

S3 SO on, is recorded. 

[0053] One VTS 3 is recorded such that it is divided into a plurality of VOBs 10, each of which has an ID number 
(VOB 1D#1. VOB ID#2, ...), and conuol data 11 disposed ahead of the VOBs 10. Here, a data portion constructed by 
a plurality of VOBs 10 is defined as a VOB set (VOBS) as shown in FIG. 1. This VOB set is defined to distinguish the 
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VOB 1 0, which constructs one portion of the VTS 3 as the substantial portion of the video and audio infonnation, from 
the cohuoi data 11 , which constructs another portion of the VTS 3. 

[0054] In the control data 11 recorded at the head ot the VTS 3, Infonnation such as PGCI (ProGram Chain Infor- 
. . matipn)..whichJa.various.lnformation.retated.to.a.program.chain.as.a.togical division obtained by combining a plurality 
5 of cells (the "cell" will be described later in detail), is recorded. In each VOB 10, the substantial portion of the video 
and audio information (i.e. the video and audio infonnation ttsetf other than control information) besides the control 
information are recorded. 

[0055] Further, one VOB 10 is constructed of a plurality of cells 20, each of which has an ID number (cell iO#1 , ceil 
ID#2, ...). Here, one VOB 10 is constructed such that it is completed by the plurality of cells 20 and that one cell 20 

10 does not strides over two VOBs 10. 

[0056] Nextly, one cell 20 is constructed of a plurality of VOB units (VOBUs) 30, each of which has an ID number 
(VOBU#1 , VOBU#2, ...). Here, the VOB unit 30 is an Infonnation unit, each of which includes at least one of the video 
information, the audio information and sub picture infonnation (which is defined as infonnation of a sub picture such 
as a subtitle of a movie etc. ), or each of which includes only a navi(navigation)-pacl( described later 

IS [0057] One VOB unit 30 is provided with: a navi*pack (a navigation pack) 41 for storing control infonnation to control 
the video infonnation etc. Included in the pertinent VOB unit 30, as a control object;' a video data 42 as the video 
Information; an audio data 43 as the audio Information; and a sub picture data 44 as the sub picture information. Here, 
in a pack P for the video data 42, only the video data Is recorded. In a pack P for the audio data 43, only the audio 
data is recorded. Further, in a pack P for the sub picture data 44, only graphic data of a character, a diagram or the 

20 iii(e as the sub picture, is recorded. In the video packs 42, which data amount is relatively large as shown in FIG. 1 , 
one or a plurality of GOPs are recorded within one VOB unit 30. The audio data 43 and the sub picture data 44 are 
disposed intermittently between the video packs 42. These video data 42, audio data 43 and sub picture data 44 are 
not collectlvely recorded respectively, but are divided into a plurality of pieces and are recorded In each VOB unit 30 
respectively. 

25 [0058] It is prescribed by a standard specification of the DVD that there are 8 kinds of audio recordable on the DVD 
1 while 32 kinds of sub picture recordable on the DVD 1 . 

[0059] These data are recorded such that the reproduction time corresponding to one VOB unit 30 (i.e. the repro- 
duction time corresponding to the data recorded between one navi-pack 41 and another navi-pack 41 adjacent to said 
one navl-pack 41 ) is not shorter than 0.4 seconds. 
30 [0060] Further, there always exists the navl-pack 41 In one VOBU 30 at the head thereof. On the other hand, there 
may not exist each of the video data 42, the audio data 43 and the sub picture data 44 in one VOBU 30, or, even In 
case that the packs P for these data exist in one VOBU 30. the number of the packs P and the order of the packs P 
are freely determined. 

[0061] Here, a division of each of the video data 42, the audio data 43 and the sub picture data 44 as shown in FIG. 

35 1 , is called as a pack P. Namely, in one VOB unit 30, the video data 42, the audio data 43 and the sub picture data 44 
are divided into packs P respectively and recorded, wherein the pack P In which the video data 42 Is recorded fs called 
as a video pack, the pack P in which the audio data 43 Is recorded Is called as an audio pack, and the pack P in which 
the sub picture data 44 Is recorded is called as a sub picture pack. These packs P are record units set In correspondence 
with a packing process in the MPEG 2 method, which is employed at the time of recording the record infonnation onto 

^0 the DVD 1 in the present embodiment. 

[0062] Further, a reading start time information, whk;h is called as a SCR (System Clock Reference), a start code 
indk:attng a start of the pack P and the like are recorded at a pack header recorded at the head of each pack P. This 
SCR indicates a reading start time on a time axis of reproduction time, at which reading the data included in each pack 
P from the track buffer in the reproducing apparatus described later and Inputting the read data into each buffer are to 

45 be started. On the other hand, as for each pack P, the video data 42, the audio data 43 or the sub picture data 44 is 
recorded In each packet, which is generally a record unit obtained by dividing the pack P more finely. In the DVD 1 of 
the present embodiment, one pack P consists of one packet PT in general. 

[0063] Finally, the navl-pack 41 is provided with: a DSI (Data Search infonnation) data 51 in a packet PT including 
search information to search a video image or an audio sound desired to be displayed or sound-outputted (concretely, 

50 search information such as an address, where the video or audio to be displayed or sound-outputted is recorded, on 
the DVD 1); and a PCI (Presentation Control infonnation) data 50 in a packet PT including information related to a 
display control at a time of displaying the video Image or outputtlng the audio sound, which Is searched on the basis 
of the infonnation of the DSI data 51 . Here, the DSt data 51 and the PCI data 50 construct, as the packets, a DSI 
packet and a PCI packet respectively, and then are recorded. Further, all video data 42 included in one VOBU 30 

55 consist of at least one GOP (Group Of Pictures) each having an ID number. 

[0064] In the PCI data 50. high light infonnation, which defines a display or operation at a time when one selection 
item is selected out of selection items by the audience, is included. By the high light infonnation, for example, the 
change of the picture plane display for a selection item as well as the display position to be changed in correspondence 
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with the selection item, on a special picture plane of selection items (i.e. a so-called menu picture plane) for the audience 
to select, and the command corresponding to the selected Item (I. e. a command to be perfomned In con'espondence 
with the selected item) are set. 

[0065] Further, the video inf omiation to construct and display at rame, a selection button and the like, which is required 
5 to construct and display the menu picture plane, is recorded in the sub picture data 44 as the sub picture information. 
[0066] On the other hand, the above described GOP Is a minimum picture unit, which can be independently repro- 
duced and which is detennined by a standard based on the MPEG (Moving Picture Experts Group) 2 method. The 
MPEG 2 method Is a picture compression method adopted at a time of recording the video Information onto the DVD 
1 in the present embodiment. 

10 [0067] l-iere, the outline of the MPEG 2 method Is explained. Namely, In general, frame pictures forward and backward 
of one frame picture in continuous frame pk:tures are often resembled to each other and have mutual relationships. 
The MPEG 2 method Is a method, which is proposed by paying an attention to this fact, and which generates one 
frame pteture existing between a plurality of frame pictures on the basis of the plurality of frame pictures transfenred 
while they are timely separated by a few or several frames from each other, by means of an interpolating cateulation 

15 based on moving vectors etc. of the original picture. In this case, if this one frame picture is to be recorded, it Is enough 
to just record the intomnation as for a differential vector and a moving vector thereof with respect to the plurality of 
frame pictures, so as to reproduce this one frame picture by estimating it from the plurality of frame pictures with 
referring to these vectors, at a time of reproduction. By this, the compression recording is enabled with respect to the 
picture. 

20 [0068] Further, the scheme of the above explained GOP is explained with reference to FIG. 2. FIG. 2 shows an 
example of a plurality of frame pictures constituting one GOP. In FIG. 2, a case where one GOP 52 consists of 12 
frame pictures is illustrated (in the MPEG 2 method, the number of the frame pictures included in one GOP 52 is not 
fixed), for example. Among those frame pictures, a frame picture indicated by a reference sign "I" is catted as an t 
picture (Intra-coded picture), which is defined as a frame pteture able to be reproduced as a complete frame picture 

25 by use of its own picture information . A frame picture indicated by a reference sign "P" is called as a P pteture (Predictive- 
coded pteture), which is defined as a frame picture predicted or generated by decoding a difference from a predictive 
picture compensated and reproduced on the basts of the already decoded I picture or other picture. A frame picture 
indicated by a reference sign "B** is called as a B picture (BIdirectionally Predictive-coded picture), which Is defined as 
a frame picture predicted or reproduced by use of not only the already decoded t picture or P picture but also the I 

30 picture or P picture which is recorded on the optical disk timely in the future relative to the pertinent B pteture. In FIG. 

2, the relationship In the prediction (i.e. the relationship In the compensation) between the respective pictures are 
indicated by an-ows. 

[0069] The MPEG 2 method used in the DVD 1 of the present embodiment employs a variable rate method, in which 
the data amount Included In each GOP is not constant. Namely, in case that the respective pictures included in one 

35 GOP 52 correspond to a moving picture, which moving speed is rather fast and that the mutual relationship between 
the respective pictures is relatively smalt, the data amount constituting the respective pictures Is Increased, so that the 
data amount included in one GOP 52 is also increased. On the other hand, in case that the respective pictures included 
in one GOP 52 correspond to a moving picture which moving speed Is rather slow and that the mutual relationship 
between the respective pictures Is relatively large, the data amount constituting the respecth^e pictures is decreased, 

^0 so that the data amount included In one GOP 52 is also decreased. 

[0070] In the above explained record format having a hierarchical structure as shown In FIG. 1 , each division can 
be freely set according to the author's intention, so as to perform recording on the basis of these set divisions. By 
perfomriing the reproduction on the basis of a later described logical structure for each of these divisions, the variegated 
reproduction can be performed. 

4s [0071] Nextly, a logical format (logical structure) constructed by combining the infomiation recorded by the physical 
divisions shown In FIG. 1 is explained with reference to FIG. 3. The Information Is not actually recorded on the DVD 1 
in the logical structure of FIG. 3. Instead, infomriation (e.g. access information or time information) to reproduce each 
data shown in FIGS. 1 to 3 by combining them (especially combining the cells 20) in the logical structure shown in FIG. 

3, Is recorded on the DVD 1 , especially in the control data 11 . 

50 [0072] To make the explanation clear, the following explanation Is made from the lower hierarchical layer in FIG. 3, 
One program 60 is logically constructed on the basis of the author's Intention by selecting and combining a plurality of 
cells 20 among the physical structures explained by use of FIG. 1. The program 60 Is also a minimum logical unit, 
which division can be Identified by a system controller of a reproducing apparatus described later and which can be 
accessed by use of a command by the system controller. It is also possible for the author to define a gathering of one 

^5 or more programs 60 as a minimum unit, which can be freely selected to be watched or listened to by the audience 
and which is referred to as a PTT (ParT of Title). 

[0073] Since one program 60 is logically constructed by selecting a plurality of celts 20, It is possible to use one cell 
commonly for a plurality of programs 60, namely to perfonn a so-called "altemative usage" of the cell 20 in which one 
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cell 20 Is reproduced in a plurality of different progranns 60. 

[0074] Here, as for the number of each cell 20, at a time of treating the cell 20 on the physical format shown In FIG. 
1 , the number is treated as the cell ID number (which is indicated by cell ID # in FIG. 1). On the other hand, at a time 

Gf-treating-the-Geil-20-on4he4ogical4omat-showflJn-EIG.-3,4he4)umber-isareated.as.thexelLnumber. the. order of 

5 description in the PGCI described later 

[0075] Next, by combining a plurality of programs 60, one PGC (Program Chain) 61 Is logically constmcted on the 
basis of the author's intention. The aforementioned PGCI (ProGram Chain Infonmation) Is defined by a unit of the PGC 
61. The PGCI includes Infonmation indicating: the reproduction order for each program 60 at a time of reproducing 
each program 60 (by this reproduction order, a unique program number (#1, #2, ...) is assigned to each program 60); 

10 the reproduction order for each ceil 20 (by this reproduction order, a unique cell number Is assigned to each cell 20); 
an address which is a record position of each cell 20 on the DVD 1 ; the number of the ceil 20 positioned at the head 
of one program 60 to be firstly reproduced; a reproduction method for each program 60 pt Is possible for the author to 
select one reproduction method out of (i) a random reproduction (which is a random reproduction by use of random 
numbers, and the same program 60 may be reproduced by a plurality of times), (11) a shuffle reproduction (which is a 

IS random reproduction by use of random numbers in the same manner as the random reproduction, but one program 
60 is reproduced just once but not reproduced by a plurality of times), (iii) a loop reproduction (which Is a reproduction 
to reproduce one PGC 61 repeatedly), and (Iv) a combination of the loop reproduction with the random reproduction 
or the shuffle reproduction, as a reproduction method to be employed at a time of reproduction]; still picture reproduction 
control information described later In detail, which is the feature of the present invention; and various commands (e. 

20 g. commands able to be specified by the author for each PGC 61 or each ceil 20). The recording position of the PGCI 
on the DVD 1 may be in the control data 1 1 as aforementioned, or In a control data (not illustrated) in the video manager 
2 if the pertinent PGCI is related to the menu In the video manager 2 (refer to FIG. 1). 

[0076] In one PGC 61 , the substantial video and audio data etc. are included as a combination of the programs 60 
(in other words, the combination of the cells 20) other than the above mentioned PGCI. 

25 [0077] Further, In one PGC 61, It Is possible to perfomi the alternative usage of the ceil 20 as explained before in 
the explanation for the program 60 (1. e. such a usage that the same cell 20 Is commonly used by a plurality of different 
PGC 61 ). As the method of reproducing the ceil 20 to be used, the author can select a method of reproducing the ceils 
20 in an order regardless of the recording order on the DVD 1 (i. e. the method of reproducing the ceils dlscontlnuously 
arranged, for example, the method of reproducing the ceil 20 prior which is recorded posterior on the record track) 

30 other than a method of reproducing the cell 20 in the recording order on the record track on the DVD 1 as it is (i. e. the 
method of reproducing the cells continuously arranged). 

[0078] Then, one title 62 is logically constructed of one or a plurality of PGCs 61 (PGC #1 , PGC#2, ...) as shown in 
FIG. 3. The title 62 Is, for example, a unit corresponding to one movie, and Is completed information which the author 
would like to offer to the audience of the DVD 1 . 

35 [0079] Finally, one VTS 63 is logically constructed of one or a plurality of titles 62 (title #1, title #2, ...) as shown In 
FIG, 3. The title 62 included In the VTS 63 has the attributes common to each other. For example, the movies based 
on one movie but In different languages correspond to the respective titles 62. The information included In one VTS 
63 shown in FIG. 3 con-esponds to infomnation included in one VTS 3 shown in FIG. 1 . Namely, all information included 
in the logical VTS 63 shown In FIG. 4 Is recorded as one VTS 3 In the DVD 1 shown In FIG. 1. 

40 [0080] As the author specifies the information divided In the physical structure on the DVD 1 on the basis of the 
above described logical format, the video image (e.g. the movie Image) for the audience to watch is to be fomried. 
[0081] The structure of the PGCI 64, in which the above mentioned still picture reproduction control infonmation Is 
included, Is explained with reference to FIGS. 4 and 5. 

[0082] As shown In FIG. 4, the PGCI 64 contains cell Infomnation 65 to control the reproduction of each cell 20 
^ included in the program 60 corresponding to each control infonmation contained in the pertinent PGCI 64, by a number 
corresponding to the number of the cells 20 Included In the PGC 61. Then, each cell information 65 has the above 
mentioned still picture reproduction information to, after reproducing the cell 20 by a unit of the cell 20, perfonm a still 
picture reproduction of the picture at a final frame of the cell 20, at a time of reproduction. This still picture reproduction 
information is actually described In the cell information 65 for each cell 20. When they are integrated for each PGC 61 , 
30 each of them Is as shown In FIG. 5. 

[0083] That is, as shown in FIG. 5, stiil picture reproduction infonmation 66 corresponding to one PGC 61 comprises: 
ceil number data 66A indicative of the number (n) of the cells 20, which are logically Included in the pertinent PGC 61 ; 
cell top address data 66B indicative of a top address on the DVD 1 at which each ceil 20 is recorded; cell size data 
66C for each cell 20 indicative of the size of each cell 20 (I.e., the data amount Included In each cell 20); cell reproduction 
ss control information data 66D for each cell 20, whk:h indteates whether the reproduction of the video or audio information 
included In each cell 20 Is continuously performed or Is automatically moved to the still picture reproduction by the unit 
of GOP 52 constituting each cell 20, at the time of reproduction; and still time period specifying infonmation data 66E 
for each ceil 20 Indicative of a time period or duration of the still picture reproduction at the final picture after reproducing 
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the video or audio information included In each cell 20. 

[0084] Each cell reproduction control infonnatlon data 66D among them comprises a flag of one bit for example, and 
Is Information to Indicate whether the reproduction is continuously performed within the corresponding cell 20, or Is 

teniporarlly-stopp.e.dJ.QLeachJS,Q&^52jcojstitutlngJhe_p ertin celi 20 so as to perform the still picture reproduction 

5 for each pertinent GOP 52. The meanings of the flags are, for example, as follows. 

[0085] Flag [0] : The reproduction is continuously perfonned within the corresponding cell 20. 

[0086] Flag [1 ] : the reproduction Is temporarily stopped or Interrupted for each GOP 52 Included in the corresponding 

cell 20, so as to perfomi the still picture reproduction. 

[0087] Incidentally, the time period or duration during which the still picture reproduction is to be performed is not 
10 specified in case of the flag [1]. Then, the stiil picture reproduction is continued until the audience Inputs a cancel signal 
for interrupting the temporal stop (still picture reproduction), in case of the flag [1], it is possible to define for each VOB 
unit 30 to perfonm the still picture reproduction. 

[0088] Next, the stiil time period specifying Infomiation data 66E comprises, for example, one byte information, and 
describes, in order to temporarily stop a final picture at a time when the reproduction for the corresponding celi 20 is 
IS finished end then to perform the stiil picture reproduction for a constant time until a next reproduced cell 20 is repro- 
duced, a value of this constant time. More actually, for example, it describes the infomnation defined as below. 

(i) Still time period specifying information [0] : 

^0 [0089] After the corresponding ceil 20 is reproduced, the still picture reproduction is not perfonned. 

(11) Still time period specifying infonnatlon [1 ] to [2541 : 

[0090] After the corresponding cell 20 is reproduced, the still picture reproduction Is performed for a period of (re- 
2S production time specifying infomnation) x 1 (second), so that the still picture reproduction for the final picture is per- 
formed for the appropriate time. 

(ill) Still time period specifying information [255] : 

30 [0091] The stilt picture reproduction is perfonned without the specified time (until the cancel signal is inputted to 
Interrupt the stilt picture reproduction), so that the still picture reproduction for the final picture )s performed (so-called 
"infinite** stiil picture reproduction). 

[0092] As defined in the above manner, in the cell 20 Indicated by the still time period specifying infonnatlon [0], the 
final picture thereof is reproduced as a dynamic picture. On the other hand, in the celi 20 indicated by the still time 

35 period specifying Infomnation [1] to [255], the final picture thereof is reproduced as the still picture. 

[0093] The above explained stiil picture reproduction information 66 Is recorded within the PGCI 64, which Isjocated 
at a position different from the substantial portion of the video Infonnatlon and the audio information. Thus, an operation 
of an information reproducing apparatus described later, on the basis of the cell reproduction control infomnation data 
66D and the still time period specifying Information data 66E, enables the still picture reproduction at any position 

<o according to the author's intention. 

[0094] The still picture reproduction information 66 shown in FIG. 6 can describe only one still picture reproduction 
infonnation 66 for one cell 20. and can describe a plurality of still picture reproduction informations 66 for one cell 20 
as well, tn this case, the Infonnatlon reproducing apparatus described later can implement plural types of still picture 
reproductions for one cell 20. 

45 [0095] In the explanations for the physical structure shown in FIG. 1. for the easy understanding of the content, it 
has been explained such that a plurality of cells 20 are recorded In the order of the ID numbers. )-lowever. In the DVD 
1 of the present embodiment, one cell 20 may be divided into a plurality of Interieaved units lU to be actually recorded 
on the DVD 1 , as shown in FIG, 6. 

[0098] Namely, as shown In FIG. 6, It is assumed that the author constructs one PGC 61 A of the cells 20 having the 
50 ID numbers 1 , 2 and 4, and constructs another PGC 61 B of the cells 20 having the ID numbers 1 , 3 and 4. In this case, 
at a time of reproducing the information from the DVD 1 on the basis of the PGC 61 A, only the cells having the ID 
numbers 1 , 2 and 4 are reproduced, while, at a time of reproducing the infonnation from the DVD 1 on the basis of the 
PGC 61 B, only the cells 20 having the ID numbers 1 , 3 and 4 are reproduced. In the case of the PGC 61 A for example, 
if the cells 20 are recorded spaced from each other for each ID number, a certain time period to Jump the optical pickup 
55 from the record position of the cell 20 having the ID number 2 on the DVD 1 to the record position of the ceil 20 having 
the ID number 4 on the DVD 1 is required in the reproduction. This results in that the continuous reproduction (here- 
inafter. It Is referred to as a "seamless reproduction") of the cell 20 having the ID number 2 and the cell 20 having the 
ID number 4 may not be possible depending on a capacity of a track buffer of the reproducing apparatus described later. 
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[0097] Therefore, in the case showr) in FIG. 6, the ceil 20 having the ID number 2 and the ceil having the ID number 
3 are divided Into Interleaved units lU and are recorded by the Interleaved units lU, each having a length, which does 
not destroy the continuity of an output signal of the tracic buffer even if an Input signal to the track buffer is temporarily 
stopped, in correspondence with an input and output processing speeds at a track buffer of the reproducing apparatus 

5 described later (i. e. the interleaved units lU, each having a length whteh allows the track buffer to continuously output 
the output signal even if the Input signal to the track buffer is ceased while the optical pickup Jumps for the interval of 
one interleaved unit lU). For example, in case of reproduction based on the PGC 61 A, only the Interleaved units lU 
constructing the cell 20 corresponding to the ID number 2 are continuously detected to be reproduced. In the same 
manner, in case of reproduction based on the PGC 61 B, onty the interleaved units lU constructing the ceil 20 conre* 

10 spending to the ID number 3 are continuously detected to be reproduced. The length of the Interleaved unit lU may be 
determined with considering the capability of a driving mechanism such as a slider motor to perfomi the track Jump, in 
addition to the memory capacity of the track buffer. 

[0098] in this manner, by dividing one cell 20 Into a plurality of interleaved units tU and recording them according to 
the author's intention, the signal outputted from the track buffer can be continuous even at a time of reproducing the 
15 PGC 61 including the cells 20 having the discontinuous ID numbers, so that it Is possible for the audience to watch 
continuous reproduction video image, 

[0099] Each interleaved unit lU is completed in one VOB 1 0, and does not stride over two adjacent VOBs 1 0. As for 
the relationship between the interleaved unit lU and the VOB unit 30, one or a plurality of VOB units 30 are included 
in one interleaved unit lU. One VOB unit 30 is completed in one interleaved unit iU, and is not divided into a plurality 

20 of interleaved units iU or does not strides over a plurality of Interleaved units IU. 

[0100] Since it is necessary to record the information at various hierarchy classes explained above, the record In- 
fonrnation having the above explained recording format is suitable for an Informatbn record medium having a large 
memory capacity, such as the aforementioned DVD 1 , which memory capacity is so large that audio voices or subtitles 
In various kinds of languages in addition to the movie itself can be recorded on a single optical disk as for the audio 

25 voice or subtitle of the movie. 

(II) Embodiment of Recording Apparatus 

[0101] Next, an embodiment of recording apparatus for recording the above mentioned control information, video 
30 infomnation and audio Information onto the DVD 1 will be explained with reference to FIG. 7. 

[0102] At first, a construction and an operation of the recording apparatus as the embodiment Is explained with 
reference to FIG, 7. 

[0103] As shown in ^IG. 7, a recording apparatus SSI as the present embodiment is provided with: a VTR (Video 
Tape Recorder) 70; a memory 71 ; a signal process unit 71 ; a hard disk (HD) device 73; a hard disk (HD) device 74; a 
35 controller 75; a multiplexer 76; a modulator 77; and a mastering devtee 78. 
[0104] Nextly, en operation of the present embodiment is explained. 

[0105] Record infonmation R, which is a raw material such as audio infomnatlon, video infonmation etc. to be recorded 
on the DVD 1 (which includes the above mentioned video data 42, sub picture data 44 and audio data 43), is temporarily 
recorded In the VTR 70. Then, the record infonmation R temporarily record in the VTR 70 is outputted to the signal 

40 process unit 72 by a request from the signal process unit 72. 

[0106] The signal process unit 72 applies an A/D (Analog to Digital) converting process and a signal compressing 
process by the MPEG 2 method to the record information R outputted from the VTR 70, and time-axls-multipiexes the 
audio information and the video infomiation to output it as a compressed multiplexed signal Sr. After that, the com- 
pressed multiplexed signal Sr outputted therefrom is temporarily stored into the hard disk device 73. 

45 [0107] Along with this, the memory 71 classifies the record infomiation R Into a plurality of Infonmation units such as 
the celt 20, the VOB unit 30 and so on, on the physical structure shown in FIG. 1 , In advance, and temporarily stores 
various control infonmations which are inputted beforehand on the basis of a cue sheet ST, on which additional infor- 
mations, such as various control Informations Including the still pteture reproduction information 66 shown In FIG. 5 for 
each of the infonmation units (e. g. the video manager 2, the control data 11 Including the PGCI 64, the navl-pack 41 

so (the PCI data 50 and the DSI data 51 ) and so on. In FIG. 1) are written. Then, the memory 71 outputs it as a control 
information signal Si on the basis of a request from the signal process unit 72. 

[01 08] Then, the signal process unit 72 generates and outputs a reproduction control information signal Sac, which 
includes the control data 11 corresponding to each Infonmation unit with referring to a time code Tt, on the basis of the 
time code Tt corresponding to the record infonmation R outputted from the VTR 70 and the control infonmation signal 
55 Si outputted from the memory 71. Then, the reproduction control information signal Sac is temporarily stored in the 
hard disk device 74. At this time, although illustrations of the control informations stored In the memory 71 other than 
the control data 11 are omitted in FIG. 7, they are generated in the signal process unit 72, and are stored in the hard 
disk device 74, in the same nrianner as the control data 11 . 
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[0109] The above described processes are pertormed with respect to the whole record Information R. 

[0110] When the above described processes are finished as for the whole record information R, the controller 75 

reads out the compressed muttiplexed signal Sr from the hard disk device 73, reads out the reproduction control infor- 

matirtn signal Sac from the hard disk d^yice 74, generates the co ntrol Informa tion again onjhe basis of these read out 

signals, and stores it Into the hard disk device 74. This is because there may be a control signal, which content is 

determined in dependence upon a generation result of the compressed multlpiexed signal Sr among various control 

signals. 

[0111] On the other hand, the controller 75 performs a time management for each of the operations of the signal 
process unit 72, the hard disk device 73 and the hard disk device 74, and reads out the reproduction control Information 
signal Sac including the control data 11 , from the hard disk devtee 74, so that the controller 75 generates and outputs 
an additional infonnation signal Sa corresponding to the read out reproduction control infomnation signal Sac, and 
generates and outputs an information selection signal Sec to tlme-axls-muttlplex the compressed multiplexed signal 
Sr and the additional Information signal Sa. 

[01 1 2] Afterthat, the compressed multiplexed signal Sr (which respectively includes the video data 42, the sub picture 
data 44 and the audio data 43 for each stream) and the additional Information signal Sa are time-axis-multiptexed by 
the multiplexer 76 to be outputted as an information added compressed multiplexed signal Sap. At the stage of this 
Infomnation added compressed multiplexed signal Sap, the record Information R has the physical structure shown in 
FIG, 1 . and the still picture reproduction information 66 is included in the corresponding PGCI 64. Further, the control 
data 1 1 including this PGCI 64 is multiplexed such that It is recorded at the inner circumferential side of the recording 
position on the DVD 1 where the VOB 10 is recorded for each VTS 3. 

[0113] If there exists the sub picture Infomnation to be recorded, it Is inputted, by other means such as a hard disk 
device not illustrated, to the signal process unit 72, so that it is processed in the same manner as the video and audio 
infomnation thereat. , 

[0114] Then, the modulator 77 adds an error correction code (ECC), such as a Reed Solomon code, and applies a 
modulation such as an eight to sixteen (8-16) modulation with respectto the information added compressed multiplexed 
signal Sap outputted from the multiplexer 76, and generates and outputs a disk. record signal Sm to the mastering 
device 78. 

[01 15] Finally, the mastering device 78 records the disk record signal Sm to a stamper disk, which becomes a master 
(i.e. a cutting dye) for the production of an optical disk. Then, by use of this stamper disk, an optical disk as a replica 
disk, which can be on sale in the general market, i.e. the DVD 1 , can be produced by a replication device not illustrated. 
[0116] According to the above explained recording apparatus SSI, the still picture reproduction information 66 to 
control the still picture reproduction for each cell 20 or GOP 52 is recorded on the PGCI 64. Thus, by perfomning the 
still pk:ture reproduction of the final picture of the cell 20 on the basis of the still picture reproduction information 66 at 
a time of reproducing the record Infomnation R, It is possible to reproduce the final picture included in the cell 20 as 
the still picture as well as the dynamic or moving ptoture. And that, it is also possible to perform the still picture repro- 
duction in whk:h the time period of the still picture reproduction can be changed for each ceil 20. 
[0117] Moreover, the still time period specifying information data 66E contains both of the still time period specifying 
infomnation, in which the still time period is specified, and the still time period specifying Infonmation, in which the still 
time period is not specified. Thus, by controlling the reproduction on the basis of each still time period specifying 
infomnation data 66E, it is possible to perform the still picture reproduction in which the time period Is specified, and 
also possible to continue the still picture reproduction until the stop of the still picture reproductlpn is specified by the 
audience. 

[01 18] Further, since the still pteture reproduction Infonmation 66 also contains the cell reproduction control infomna- 
tion data 66D, it is possible to pert omn the still picture reproduction for each GOP 52 at a time of reproducing the record 
infomnation R. 

[0119] Furthenmore, the multiplexer 76 multiptexes the compressed multiplex signal Sr and the still picture repro- 
duction infomnation 66, so as to record the still picture reproduction information 66 at a recording position on the DVD 
1 , which is different from the recording position where the record infonmation R is recorded and which is reproduced 
prior to the reproduction of the record information R, namely at the inner circumferential side of the DVD. As a result, 
it Is possible to collectively obtain the ceil reproduction control information data 66D or the still time period specifying 
information data 66E contained in the still picture reproduction information 66 before reproducing the record Information 
R. 

[0120] Further, in case that a plurality of still picture reproduction infomnatlons 66 are defined for one cell 20, it Is 
possible to implement a plurality types of still picture reproductions for one ceil 20, in the information reproducing 
apparatus as described later. 
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(111) Embodiment of Reproducing Apparatus 

[0121] Next, an embodiment of reproducing apparatus for reproducing the information recorded on the DVD 1 by 
the above mentioned recording apparatus SS1 will be explained with reference to FIGS. 6 to 11. 
[0122] At first, a construction and an operation of the reproducing apparatus as the embodiment is explained with 
reference to FIG. 8. 

[0123] As shown in FIG. 8, a reproducing apparatus SS2 as the present embodiment is provided with: an optical 
pickup 80; a demodulate and correct unit 81; stream switches 82 and 84; a track buffer 83; a system buffer 85; a 
demultiplexer 86; a VBV (Video Buffer Verifier) buffer 87; a video decoder 88; a sub picture buffer 89; a sub picture 
decoder 90; a mixer 91 ; an audio buffer 92; an audio decoder 93; a PCI (Presentation Control Information) buffer 94; 
a PCI decoder 95; a high light buffer 96; a high light decoder 97; an input unit 98; a display unit 99; a system controller 
1 00; a drive controller 1 01 ; a spindle motor 1 02; and a slider motor 1 03. The construction shown In.FIG. 8 only illustrates 
the portions related to the video and audio reproduction of the reproducing apparatus SS2. The description and the 
detailed explanation as for servo circuits to servo-control the optical ptekup 80, the spindle motor 102, the slider motor 
103 and the tike are omitted since they are constructed in the same manner as the conventional arts. 
[0124] The Input unit 98 is provided with: a still key 98A to perfonm a so-called still reproduction (I.e., such a repro- 
duction that one picture In the dynamk; or moving pictures, which ts being reproduced, is temporarily stopped and is 
stiil-picture-reproduced); and a pause key 988 to perfomi a so-called pause reproduction (i.e., such a reproduction 
that the reproduction itself is temporarily stopped, and the picture is not displayed (more concretely, the video signal 
Svp is not outputted to the display section which Is not illustrated)). 
[0125] Nextly, an overall operation of the present embodiment is explained. 

[0126] The optical pickup 80 includes a laser diode, a polarization beam splitter, an objective lens, a photo-detector 
and the like not illustrated, and In-adiates a light beam B as a reproduction light with respect to the DVD 1 . The optteal 
pickup 80 receives a reflection light of the light beam B from the DVD 1 , and outputs a detection signal Sp corresponding 
to information pits f omned on the DVD 1 . At this time, the tracking servo control and the focus servo control are operated 
with respect to the objective lens etc. of the optical pickup 80 in the same manner as the conventional art so that the 
light beam B can be Irradiated precisely onto the Information track of the DVD 1 and that the light beam B can be 
focused on the infomnation record surface of the DVD 1 . 

[0127] The detection signal Sp outputted from the optical pickup 80 Is inputted to the demodulate and correct unit 
81 , where a signal demodulation process and an error correct process are applied to it to generate a demodulation 
signal Sdm, which is outputted to the stream switch 82 and the system buffer 85. 

[01 28] The opening and closing operation of the stream switch 82, to which the demodulation signal Sdm is inpuUed, 
Is controlled by a switch signal Sswl from the drive controller 101. When it is closed, the stream switch 82 passes 
therethrough the inputted demodulation signal Sdm as it Is to the track buffer 83. When it is opened, the demodulation 
signal Sdm is not outputted therethrough, so that unnecessary or useless infomnation (signal) is not inputted to the 
track buffer 83. 

[0129] The track buffer 83, to which the demodulation signal Sdm Is Inputted, consists of a FIFO (First In First Out) 
memory, for exanrple. The track buffer 83 temporarily stores the inputted demodulation signal Sdm, and continuously 
outputs the stored demodulation signal Sdm when the stream switch 84 is closed. The track buffer 83 compensates a 
difference or fluctuation in the data amount between respective GOP under the I^PEG 2 method, and continuously 
outputs the demodulation signal Sdm, which is discontlnuousty Inputted due to a track jump in the aforementioned 
seamless reproduction, in case of reading the data divided into the interleaved units lU, so as to avoid the Inten-uption 
of the reproduction due to the discontinuity. 

[0130] The opening and closing operation of the stream switch 84, to which the demodulation signal Sdm is contin- 
uously Inputted, is controlled by a switch signal Ssw2 from the system controller 1 00 such that the various buffers at 
its postertor stage may not be over-flown or, on the contrary, may not become empty to stop the decoding process, in 
the separating process by the demultiplexer 86. 

[0131] On the other hand, the system buffer 85, to which the demodulation signal Sdm is Inputted In parallel with the 
track buffer 83, accumulates the management information related to the whole infomnation recorded on the DVD 1 
whteh Is detected firstly upon loading the DVD 1 , or the additional infonmation such as the control Information 11 in- 
cluding the still picture reproduction information 66 (referto FIG. 5). Then, the system buffer 85 outputs the accumulated 
data as one portion of a control information Sc to the system controller 100, and temporarily stores the DSI data 51 
for each navt-pack 41 (refer to FIG. 1) while reproducing the Information, to output it as another portion of the control 
infomnation Sc. 

[0132] The demultiplexer 86, to which the demodulation signal Sdm is continuously Inpuned through the stream 
switch 84, separates the video data 42, the audio data 43, the sub picture data 44 and the PCI data 50 for each navi- 
pack 41 respectively from the Inputted demodulation signal Sdm, and outputs them as a video signal Sv. a sub picture 
signal Ssp, an audio signal Sad and a PCI signal Spc respectively to the VBV buffer 87. the sub picture buffer 89, the 
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audio buffer 92 and the PCI buffer 94. There may be a case where, in the demoduiation signal Sdm, different streams 
of the audio data 43 or the sub picture data 44 in a piurality of different languages are included as the audio or sub 
picture Information. In that case, a desirable language is selected for the audio or sub picture information by a stream 
selection si g nal Sic from the system controller 1 00, so that the aud i o or sub picture information in the de sirable language 

5 is outputted to the audio buffer 92 or the sub picture buffer 89. 

[0133] The VBV buffer 87, to which the video signal Sv is inputted, consists of a FIFO memory, for example. The 
VBV buffer 87 temporarily stores the video signal Sv and outputs it to the video decoder 88. The VBV buffer 87 com- 
pensates the difference or fluctuation In the data amount between respective pictures of the video signal Sv compressed 
by the MPEG 2 method (refer to FIG. 2). Then, the video signal Sv in which the differences in the data amount are 

w compensated, Is outputted to the video decoder B8, and is decoded by the MPEG 2 method to be outputted as a 
decoded video signal Svd to the mixer 91 . 

[01 34] On the other hand, the sub picture buffer 89, to which the sub picture signal Ssp Is inputted, temporarily stores 
the inputted sub picture signal Ssp, and outputs it to the sub picture decoder 90. The sub picture buffer 89 Is to syn- 
chronize the sub picture data 44 included in the sub picture signal Ssp with the video data 42 corresponding to the sub 

IS picture data 44, and to output it. Then, the sub picture signal Ssp synchronized with the video data 42 Is inputted to 
the sub picture decoder 90 and is decoded to be outputted as a decoded sub picture signal Sspd to the mixer 91. 
[0135] in a case where the sub picture signal Ssp includes video infomiation to construct a frame, a selection button 
etc. for displaying the menu picture plane, the sub picture decoder 90 changes a display condition of the selection 
button etc. to be displayed, in the sub picture signal Sspd on the basis of a high light control infomnation Sch from the 

20 system controller 1 00 to output it. 

[0136] The decoded video signal Svd outputted from the video decoder 88 and the decoded sub picture signal Sspd 
outputted from the sub picture decoder 90 (which is in synchronization with the corresponding decoded video signal 
Svd) are mixed together by the mixer 91 , and are outputted as a final video signal Svp to be displayed to a display 
device such as a CRT (Cathode Ray Tube) device not illustrated. 

2S [0137] . The audio buffer 92, to which the audio signal Sad is inputted, consists of a FIFO memory, for example. The 
audio buffer 92 temporarily stores the audio signal Sad and outputs It to the audio decoder 93. The audio buffer 92 is 
to synchronize the audio signal Sad with the video signal Sv or the sub picture signal Ssp Including the corresponding 
video information, and delays the audio signal Sad in accordance with the output condition of the corresponding video 
Infomnation. Then, the audio signal Sad, which is time-adjusted to synchronize with the con'esponding video information 

30 (in the signal tovm as shown in the lower stage of FIG. 7 or FIG. 8), Is outputted to the audio decoder 93. Then, a 
predetennained decoding process is applied thereat to the audio signal Sad, on the basis of the header control signal 
She outputted from the system controller 1 00, and It is outputted as a decoded audio signal Sadd to a speaker etc. not 
illustrated. 

[0138] if it is detected by the system controller 100 that it Is necessary to temporarily stop (pause) the audio voice 
35 in the reproduction immediately atter accessing the desired infomation, a pause signal Sea is outputted from the 
system controller 1 00 to the audio decoder 93, so that the output of the decoded audio signal Sadd Is stopped tempo- 
rarily at the audio decoder 93. 

[0139] The PCI buffer 94, to which the PCI signal Spc is inputted, consists of a FIFO memory, for example. The PCI 
buffer 94 temporarily stores the inputted PCI signal Spc and outputs it to the PCI decoder 95. The PCI buffer 94 Is to 

40 synchronize the PCI data 50, which is Included In the PCI signal Spc, with the video data 42, the audio data 43 and 
the sub picture data 44 conresponding to the PCI data 50, and apply the PCI data 50 to the video data 42, the audio 
data 43 and the sub picture data 44. Then, from the PCI signal Spc, which is synchronized with the corresponding the 
video data 42. the audio data 43 or the sub picture data 44 by the PCI buffer 94, high light information Included in the 
PCI data 50 is separated or extracted by the PCI decoder 95, and is outputted as a high light signal Shi to the high 

4s light buffer 96. The portion of the PCI data 50 other than the high light information is outputted as a PCI information 
signal Spcl to the system controller 100. 

[0140] The high light buffer 96, to which the high light signal Shi Is Inputted, consists of a FIFO memory, for example. 

The high light buffer 96 temporarily stores the Inputted high light signal Shi and outputs it to the high light decoder 97. 

The high light buffer 96 Is to time-compensate the high light signal Shi so as to precisely perform a change In the display 
50 condition of the selection Item, which corresponds to the high light infomnation, In con^espondence with the sub picture 

signal Ssp which includes the video information for the high light Infonmation. Then, the tlme*compensated high light 

signal Shi Is decoded by the high light decoder 97, and the information Included In the high light signal Shi Is outputted 

as a decoded high light signal Shid to the system controller 1 00. The Infomnation to set the value of the register in the 

system controller 100 Is Included In this decoded high light signal Shid. 
S5 [01 41 ] Here, the system controller 1 00 outputs the aforementioned high light control signal Sch to change the display 

condition by the high light information, on the basis of the decoded high light signal Shid. 

[0142] Further, on the basis of the control infomnation Sc inputted from the system buffer 85, the PCI Information 
signal Spci inputted from the PCI decoder 95 and an input signal Sin inputted from the input unit 98 such as a remote 
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controller, the system controller 100 outputs the aforementioned switch signal SswS, a stream selection signal (e. g. 
a language selection signal) Sic, the pause signal Sea and the high light control signal Sch to correctly perform the 
reproduction corresponding to those input signals, and also outputs a display signal Sdp to display an operation con- 

dition etc. of the re producin g appar atus SS2 to the dis play unit 99 such as th e Ii5uld crystal device. When the input 

5 signal Sin to instruct the execution of the still reproduction or the pause reproduction is inputted from the still key 98A 
or the pause key 986 of the input unit 98, the system controller 100 performs the respective operations as described 
later (refer to FIG. 10 or FIG. 11). 

[0143] Furthermore, the system. controller 100 outputs a seamless control signal Scsl corresponding to the track 
jump process, to the drive controller 1 01 , when It detects by the control signal Sc etc. that it Is necessary to perform 

10 the track Jump process such as a search in order to perform the seamless reproduction. 

[01 44] Then , the drive controller 1 01 , to which the seamless control signal Scsl is inputted, outputs a drive signal Sd 
to the spindle motor 1 02 or the slider motor 1 03. 8y this drive signal Sd, the spindle motor 1 02 or the slider motor 1 03 
moves the optical pickup 80 such that the record position to be reproduced on the DVD 1 Is irradiated with the light 
beam B (refer to an arrow of a broken line in FIG. 8), and the spindle motor 102 CLV-controls (Constant Linear Velocity- 

IS controls) the rotation number of the DVD 1 . Along with this, the drive controller 1 01 outputs the aforementioned switch 
signal Sswl on the basts of the seamless control signal Scsl, so as to open the stream switch 82 when the demodulation 
signal Sdm is not outputted from the demodulate and correct unit 81 while the optical pickup 80 is being moved, and 
so as to close the stream switch 82 when the demodulation signal Sdm is started to be outputted, so that the demod- 
ulation signal Sdm is outputted to the track buffer 83. 

20 [01 45] Especially^ an operation of the still picture reproduction in accordance with the present invention in the above 
mentioned reproducing apparatus SS2 is explained mainly as for a process in the system controller 1 00, with reference 
to a flow chart shown in FIG. 9. 

[0146] As shown in FIG. 9, in the still picture reproducing operation using the still picture reproduction infomnatton 
66 in the reproducing apparatus SS2 of this embodiment, when the DVD 1 Is firstly loaded and the reproduction Is 

25 started (Step SI), the audience selects VTS 3 to be reproduced from the Initial menu and the like recorded on the 
video manger 2, so that the additional Information including the control Infomnation, such as the still picture reproduction 
information 66 and the like, corresponding to the VTS 3 to be reproduced is selected (Step S2). 
[01 47] After that, the system controller 1 00 reads in the selected additional information through the system buffer 85 
(Step S3). At this time, as mentioned above, when a plurality of still picture reproduction informations 66 are recorded 

30 for one cell 20, the still picture reproduction information 66 corresponding to the VTS 3 selected by the audience Is 
automatically selected. At this time, in addition to the structure so as to automatically select the still picture/eproductlon 
infomnation 66 corresponding to the VTS 3. such a configuration may be adopted that a menu picture plane and the 
like related to a plurality of still picture reproducing operations corresponding to a plurality of still picture reproduction 
infomnations 66 is displayed to the audience, so as to allow the audience to select one of them and to thereby select 

35 one still picture reproduction Information 66. 

[01 48] When the additional infomnation Is read in at the step S3, a parameter Indicative of the cell number of the cell 
20 included In the selected VTS 3 (Step 82) is set to [1] (Step 84). 

[0149] Then, the cell reproduction control infomnation data 66D of the cell 20 corresponding to the read in still picture 
reproduction information 66 is detected, and It is judged whether or not It is [1] (Step 85). 

40 [01 50] In case that the cell reproduction control information data 66D of the cell 20 Is [1 ] (Step 85 ; YES), It is deter- 
mined that the temporarily stop is to be periomned for each GOP 52 included In the cell 20 and the still picture repro- 
duction is to be carried out. Thus, after the first GOP 52 is reproduced, the still picture reproduction is carried out (Step 
86). And, it is judged whether or not the input signal Sin including the cancel signal to stop the still picture reproduction 
is inputted from the still key 98A or pause key 98B of the input unit 98 (Step 87). If not inputted (Step S7; NO), the still 
picture reproduction Is continued as it Is^ If inputted (Step 87; YES), the GOP 52 is incremented by one (Step 88). 
Next, It is judged whether or not the reproduction of the whole cell 20 In which the reproduced GOP 52 is Included Is 
finished (Step S9). When the reproduction of the whole cell 20 is not finished (Step S9; NO), the flow returns back to 
the step S6 so as to perform the processes from the step 86 to step 89 for the Incremented GOP 52. 
[0151] In case that the cell reproduction control information data 66D of the cell 20 Is not [1] by the judgment at the 

50 step 85 (Step 85; NO), it Is detemnlned that tiie still picture reproduction is not to be periomned for each GOP 52, and 
the continuous reproduction is perionmed within the cell 20 as it Is (Step 810). Then, the flow proceeds to a step 811 . 
[0152] On the other hand, when the reproduction of the whole cell 20 is finished (Step S9; YES) by the judgment at 
the step 89, the still time period specifying information data 66E within the still picture reproduction Information 66 
corresponding to the cell 20 of the cell number [1] is detected, and it is judged whether or not It is [0] (Step S11). In 

S5 case that the still time period specifying Information data 66E Is [0] (Step S11 ; YES), it is detennlned that the still picture 
reproduction for the final picture is not to be periormed at the cell 20. Then, the flow proceeds to at a step SI 5. 
[01 53] On the other hand, in case that the stilt time period specifying Infomnation data 66E is not [0] (Step 311 ; NO), 
it is next judged whether or not the still time period specifying Information data 66E is [255] (Step 812). In case that 
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the still time period specifying information data 66E is not [255] (Step S12; NO), It is detenmined that the ceil 20 Is to 
be reproduced only for the time period specified to the still time period specifying information data 66E, and then the 
final picture thereof is stiii-picture-reproduced. Thus, the still picture reproduction Is perfomied only for the specified 
time period (Step S13). The flow proceeds to the step S15. 

5 [01 54] In case that the still time period specifying' Information data 66E is [255] in the judgment at the step S 1 2 (Step 
812 ; YES), It is Judged whether or not the Input signal Si including the cancel signal is inputted (Step S14), so as to 
continue the still picture reproduction of the final picture of the cell 20 until the input signal Sin Including the cancel 
signal to stop the still picture reproduction is inputted from the Input unit 98. If not inputted (Step SI 4; NO), the still 
picture reproduction of the final picture of the cell 20 is continued until inputted. When the input signal Sin including 

io the cancel signal is Inputted (Step SI 4; YES), the still picture reproduction Is finished, and the parameter Indicative of 
the cell number Is incremented by [1] (Step S15). Then, it Is judged whether or not the processes for all the ceils 20 
included in the still picture reproduction Information 66 are finished (Step SI 6). If not finished (Step SI 6; NO), the flow 
returns back to the step 85 so as to repeat the processes on and after the step S5 for the cell 20 corresponding to the 
incremented ceil number, When the processes for all the cells 20 are finished (Step S16; YES), the reproducing proc- 

15 esses for the VTS 3 including these cells 20 are ended. 

[0155] According to the operation using the still picture reproduction information 66 in the above mentioned repro- 
ducing apparatus 882, the stilt picture reproduction information 66 to control the still picture reproduction for each cell 
20 or GOP 52 Is recorded on the PGCI 64. Thus, it is possible to perform the still picture reproduction in which the time 
period or duration of the still picture reproduction Is changed for each cell 20, by stili-p let u re-reproducing the final picture 

20 of the cell 20 according to the author's intention on the basis of the still picture reproduction Infomnation 66. 

[0156] Moreover, the still time period specifying infomnation data 66E contains: the still time period specifying Infor- 
matlon in which the still time period is specified; and the still time period specifying Information In which the still time 
period is not specified. Thus, by controlling the reproduction on the basis of each still time period specifying Information 
data 66 E, It is possible to perfonn the still picture reproduction In which the time period is specified according to the 

2s author's intention, and also possible to continue the still picture reproduction until the stop of the still picture reproduction 
is specified by the audience. 

[0157] Further, since the still picture reproduction information 66 further contains the cell reproduction control Infor- 
mation data 66D, It is possible to perform the still picture reproduction for each GOP 52 at a time of reproducing the 
record infomnation R. 

30 [0158] Furthermore, since the still picture reproduction Information 66 Is recorded at the Inner circumference of the 
DVD 1 , it is possible to collectlvely obtain the cell reproduction control infomnation data 66D or the still time period 
specifying information data 66E contained in the still picture reproduction infomnation 66 In advance of reproducing the 
record information R. At this time, when there exist a plurality of still picture reproduction Infomnations 66 for one cell 
20, it is possible to select the still picture reproduction infomnation 66 from them to thereby select and obtain the desired 

35 still picture reproduction infomnation 66 or still time period specifying infomnation data 66E, to thereby implement a 
plurality of still picture reproductions for one cell 20. 

[0159] Next, another embodiment of the operation in a case where the input signal Sin Including the cancel signal 
to stop the still picture reproduction based on the audience's intention is Inputted from the still key 98A or the pause 
key 98B of the input unit 98 in the process at the step 814 in the operation of the reproducing apparatus SS2, and 
40 another embodiment of the operation in a case where the input signal Sin Including the cancel signal to stop the still 
picture reproduction Is inputted from the still key 98 A or the pause key 98B of the input unit 98 before the specified 
time is elapsed dunng the still picture reproduction on the basis of the audience's intention at the step 81 3, are explained 
with reference to FIGS. 1 0A to 11 . 

[0160] FIG. 10A integrally shows the operations when the input signal Sin including the cancel signal to stop the still 
45 picture reproduction in each case Is Inputted from the still key 98A or the pause key 98B of the Input unit 98. 

[0161] That Is, In the reproducing apparatus 882 shown in FIG. 8, in case that the pause key 988 Is actuated or In 
case that the still key 98A is actuated in the repose with the specified time period at the step 81 3» the actuation is made 
ineffective In order to reflect the author's intention. Then, the still picture reproduction is continued until the elapse of 
the specified time. An activation Ineffective display as described later Is performed. 
50 [01 62] On the other hand, In case that the pause key 98B is activated or in case that the still key 98 A is activated in 
the repose with the infinite time at the step S14, the activation becomes effective in order to reflect the audience's 
intention. Then, the still picture reproduction is finished as mentioned above, and the operation proceeds to the repro- 
duction for a next cell 20 (at the steps 815 and 816 In FIG. 9). An activation effective display as described later is 
performed. 

55 [0163] Further, in case that the stlil key 98A is activated in the normal reproduction, which is not under the still picture 
reproduction, the still picture reproduction (stilt picture) is started at that timing. In case that, the pause key 9BB is 
activated in the normal reproduction, an operation Is started in which the picture signal Svp Is not outputted to a dis- 
playing section at that timing (the displaying section has a so-called pause picture). 



17 



EP 1 223 580 A2 



[0164] Next, the above mentioned operation is explained with reference to a fiow chart shown In FIG. 10B. When 
any key Is firstly inputted (Step S20), It Is Judged whether or not the key Is the still key 98A (Step S21). If It Is the still 
key 98a (Step 821; YES), it Is Judged whether or not it Is in the repose with the specified time (Step S13 in FIG. 9) 

(Step_S22 ). If It is in therepose with the specified time (Step S22; YES), It Is detennlned that the activation of the still 

s key 98A \s ineffective. Then, the ineffective display Is performed (Step S23). The process Is ended. 

[0165] The Ineffective display in this case, for example, displays a remaining time until the end of the still picture 
reproduction, or generates a beep tone and the tike to thereby give the audience a warning. . 
[0166] On the other hand, if it Is not In the repose with the specified time In the judgment at the step 822 (Step 822; 
NO), it is Judged whether or not it Is in the repose with the Infinite time (Step 824). If It Is in the repose with the Infinite 
10 time (Step S24; YES), It is detenmlned that the activation of the still key 98A Is effective. Then, the effective display Is 
performed (Step 825). The process Is ended. 

[0167] The effective display In this case, for example, finishes the still picture reproduction to thereby move to the 
reproduction for the next cell 20 (the steps 815 and 816 of FIG. 9), or stops the still picture reproducttoh to thereby 
perform a so-called blue back display (a display picture is made blue as a whole), a squelch display (a picture display 
IS on which the picture signal Svp Is not displayed), a so-catled screen saver display (a predetermined picture (having 
no relation with a presently reproduced picture) Is outputted in order to protect the sticking of the display picture) or 
the like. 

[01 68] Incidentally, it is possible to move to the nomnal reproduction operation after pertomning the activation effective 
display. In this case, for example, the operation is processed as described below. Namely, when the still key 98A is 

20 activated In the repose with the infinite time, the activation effective display is performed. When the still key 98A is 
further activated after that, the operation returns back to the originally infinite time still picture reproduction. When the 
still key 98 A Is furthermore activated after that, the operation returns back to the normal dynamic picture reproduction. 
[0169] Next, If it Is not in the repose with the infinite time (Step S24; NO) in the Judgment at the step S24, It Is Judged 
whether or not It Is In the normal reproduction (Step S26). In case of the normal reproduction (Step 826; YES), It Is 

25 determined that the activation of the still key 98 A Is effective. Then, In order to perform the still pteture reproduction 
that Is the primary function thereof, the still picture Is displayed at a timing when the still key 98A Is activated (Step 
827). Then, the process Is ended. 

[0170] On the other hand. In case that it Is not in the repose with the normal reproduction (Step 826; NO) In the 
Judgment at the step 826, the flow returns to the step 820 so as to wait for a next key Input. 

30 [0171] Moreover, In case that It Is not the still key 98A (Step S21 ; NO) In the Judgment at the step 821 , it Is Judged 
whether or not the activated key Is the pause key 98B (Step S28). In case that tt Is the pause key 988 (Step 828; YES), 
It is judged whether or not it Is in the repose with the specified time (Step 829). In case that it Is In the repose with the 
specified time (Step S29; YES), the process at the step 823 is performed. Then, the process Is ended. 
[0172] On the other hand. In case that it is not in the repose with the specified time (Step S29; NO) In the judgment 

35 at the step S29. it is judged whether or not It Is In the repose with the infinite time (Step 830). In case that It Is In the 
repose with the infinite time (Step 830; YES), the process at the step 825 Is perfomned. Then, the process is ended. 
[0173] Next, in case that It is not In the repose with the Infinite time (Step 830; NO) in the Judgment at the step 830, 
It Is judged whether or not it is In the normal reproduction (Step 831). In case that It Is In the nonmal reproduction (Step 
831 ; YES), the pause picture is displayed (Step 832) In order to make the function of the still picture reproduction that 

40 is the primary function of the pause key 98B effective. Then, the process Is ended. 

[0174] On the other hand, in case that It Is not In the normal reproduction (Step 831 ; NO) in the judgment at the step 
831 , the operation proceeds to the step 820 In order to wait for a next key Input. 

[0175] As explained above, in the repose with the specified time, the activation of the still key 98 A or the pause key 
98B is made ineffective. Then, the still picture reproduction is continued until the elapse of the specified time. Further, 

45 in the repose with the infinite time, the activation of the still key 98 A or the pause key 98 B Is made effective. Accordingly, 
It is possible to prevent the still picture specifying time from being carelessly shorten, and also possible to stop the still 
picture reproduction according to the audience's Intention in the repose with the infinite time. 
[0176] As a result, it Is possible to perform the reproduction reflecting the author's Intention of the record infonmatlon 
R and also possible to perform the reproduction reflecting the audience's Intention. 

so [0177] In each case that the still key 98A or the pause key 98B is activated, the effective display Indicative of the 
effectiveness or the ineffective display indicative of the ineffectiveness Is performed. Thus, In each ceise, the audience 
can recognize that the actlviation of the still key 98A or the pause key 98B Is effective or ineffective. 
[0178] The flow chart shown In FIG. 10B Indicates the case where the input unit 98 has the still key 98A and the 
pause key 98B such as the reproducing apparatus 882 shown In FIG. 8. Besides, in an information reproducing ap- 

ss paratus using Just one temporary stop key commonly as both of the still key and the pause key at the input unit, as for 
each of the above mentioned operations, as shown In FIG. 10A. in a case of determining that the temporary stop key 
Is activated In the repose with the specified time, the activation Is made Ineffective, and then the ineffective display 
can be performed. In a case of determining that the temporary stop key Is activated in the repose with the Infinite time. 
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the activation is made effective, and then the effective display can be performed. 

[0179] An operation in this case is explained with reference to a fiow chart shown In FIG. 11. At first, tt Is Judged 

whether or not the temporary stop key is activated (Step S40). After that, the operations at the steps S22 to S26 shown 

IO-EI.G^JJ0.B_ar.e perfpnried... . _. 

5 [0180] Then, if it Is in the nonmat reproduction in the judgment at the step S26 (Step S26; YES), the still picture or 

the pause picture corresponding to the temporary stop is displayed (Step S41). Then, the process Is ended. 

[0161] According to the above mentioned operations, even the reproducing apparatus, which does not have both of 

the still key arid the pause key, can obtain the effect similar to that of the reproducing apparatus SS2 shown In FIG. 1 0B. 

[0182] In each of the above mentioned embodiments, it has been explained the case where the record infonmation 
10 R Is recorded on the DVD 1 and then this Is reproduced. However, the present Invention Is not limited thereto, it is 

possible to apply to various Infonnation record mediums other than the DVD 1 . 
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Claims 

1 . An Infonnation record medium comprising: 



a main area for recording a plurality of second data groups, each including a plurality of first data groups each 
including video information; and 
2^ a control infonnation area for recording control infonnation Including a plurality of second data group infonna- 

tion each corresponding to respective one of the second data groups, 

wherein the second data group information includes second group reproduction control infonnation indicating 
whether the video information in the second group continuously is to perfonmed or a still picture is to be reproduced 
2S by the first data group In the second data group. 

2. The information record medium according to claim 1 , wherein the video Infonnation comprises a plurality of video 
packs and audio packs. 

30 3. The Infonnation record medium according to claim 1 . wherein the first data group is a GOP (Group Of Picture). 

4. The Information record medium according to claim 1 , wherein the second group is a Cell. 

5. The information record medium according to claim 1 , wherein the second data group infonnation further includes 
35 still time information indicating a time period which a still pteture is reproduced after the second group Is to repro- 
duced 



6. The Infonnation record medium according to claim 16. wherein the still time infonmation Indicates either of; 

^0 ({) still picture reproduction Is not to be performed after the second group is reproduced, 

(11) still picture reproduction is to be perfonmed for a predetermined time period, or 
(ill) infinite still picture reproduction. 

7. An infonnation reproducing apparatus for reproducing infonmatton recorded on an information record medium com- 
^ prising: 

a main region for recording a plurality of second data groups, each including a plurality of first data groups 
each including video information; and a control Information area for recording control information Including a 
plurality of second data group Information each corresponding to respective one of the second data groups. 

so wherein the second data group infonnation Includes second group reproduction control infonmation indicating 

whether the video information In the second group continuously Is to be performed or a still ptoture is to be 
reproduced by the first data group in the second data group, said apparatus comprising: 
a detection and demodulation device for detecting and demodulating information recorded on the recording 
medium, thereby obtaining a demodulation signal; 

S5 an extracting device for extracting the control infonmation from demodulation signal; and 

a control device for determining whether the video information in the second group continuously being to be 
perfonmed or a still picture being to be reproduced by the first data group in the second data group, based on 
the second group reproduction control information. 
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FIG. 4 
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FIG. 6 
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